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Abstract  
Surveys generally overestimate the overall level of voter turnout in elections both due to the 
misreporting of voting and non-response. It is sometimes argued that socioeconomic 
differences in turnout are exaggerated in surveys because social desirability has a more 
pronounced effect on eligible voters in more advantaged socioeconomic positions. However, 
the contribution of non-response bias has not been taken into consideration in these 
assessments. Using a register-linked survey with information on the education, occupational 
social class, income and voting in the 2015 Finnish parliamentary elections of both respondents 
and non-respondents, this study shows that non-response bias leads to 1) a larger overestimation 
of the overall level of turnout than social desirability, and 2) an underestimation of educational, 
social class, and income-related differences in the propensity to vote. Socioeconomic 
differences in the probability of voting in register-based data were at least two-thirds larger than 
differences obtained when using standard survey techniques. This implies that socioeconomic 
inequality in electoral participation is a more pressing social problem than previous evidence 
might indicate.  
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Population-based surveys constitute the key source of our knowledge on the individual-level 
determinants of electoral participation. Despite their prominence, it is widely known that 
surveys tend to overestimate the level of overall voter turnout. This is due to two mechanisms. 
The first is that many of the actual non-voters claim to have voted when asked, that is, there is 
an overreporting of voting due to social desirability bias (Karp and Brockington 2005; Selb and 
Munzert 2013; Sciarini and Goldberg 2016, 2017). The second mechanism is non-response 
bias, that is, those who are less likely to vote are also less likely to respond to surveys (Selb and 
Munzert 2013; Sciarini and Goldberg 2016, 2017).  
Although the overestimation of overall turnout in surveys is well established, our knowledge is 
more limited regarding the question of whether turnout differences between population groups 
are also biased due to similar mechanisms. Previous studies have usually only been able to 
measure the effect of overreporting on socioeconomic differences in voter turnout (Sigelman 
1982; Hill and Hurley 1984; Belli, Traugott, and Beckmann 2001; Karp and Brockington 2005; 
Ansolabehere and Hersh 2012), whereas little is known regarding the extent to which the 
nonresponse mechanism contributes to these differences.  
Among the different factors that stratify individuals’ voting propensity, indicators of 
socioeconomic position1 are of special interest. Differences in voting based on these factors 
demonstrate social inequalities in parliamentary representation, which is much less directly the 
case for many other factors commonly used to explain turnout, such as trust, ideological 
strength, newspaper readership, or political interest.2 Since fair elections are a central institution 
of liberal democracies, and since the equal impact of individuals is the key principle behind 
universal suffrage, inequalities in turnout are a crucial concern. Therefore, the importance of 
consistently estimating socioeconomic differences also needs to be underlined.  
In this study, we have a rare opportunity to simultaneously assess the contributions of both 
overreporting and non-response in surveys to socioeconomic differences in turnout. Using a 
survey from the 2015 Finnish parliamentary elections that was linked to administrative 
registers, we were able to analyze both self-reported and register-based information on voting 
and the socioeconomic characteristics of the survey respondents. In addition, the dataset also 
                                                 
1 We use socioeconomic position as an umbrella term that we attribute empirically to education, occupational 
social class, and income – arguably the three most commonly used factors for this purpose (Wolfinger and 
Rosenstone 1980; Leighley and Nagler 1992; Martikainen, Martikainen, and Wass 2005; Gallego 2007; Lahtinen 
et al. 2017).  
2 However, factors that are comparable to indicators of socioeconomic position would certainly include gender 
and race/ethnicity in this respect.  
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includes validated information on the voting and socioeconomic characteristics of the non-
respondents. 
The study poses two research questions. First, to what extent do misreporting and respondent 
selection contribute to the overall over-estimation of turnout in surveys? Second, how much do 
these two mechanisms contribute to the estimated turnout differences between individuals from 
different educational backgrounds, social class positions, and income categories? We will 
demonstrate that nonresponse leads to a larger overestimation of the overall level of turnout 
than does social desirability. Moreover, due to the joint effect of these two mechanisms, 
socioeconomic differences in turnout are underestimated when using survey data.  
 
The misestimation of voting in surveys 
Misreporting and respondent selection as sources of survey error 
The total survey error paradigm disentangles the sources of errors in a survey into several 
components. Although these components differ slightly in different descriptions of the 
framework, the two main error categories are measurement and representation-related errors 
(Groves et al. 2009; Groves and Lyberg 2010). Here, we address errors stemming from both of 
these categories: social desirability bias is a form of direct measurement error and non-response 
bias a representation-related error.3 In addition, since we have information on those persons 
whose phone number was not obtained, we can also assess some of the issues related to non-
coverage. In the following sections, we discuss these sources of error with regards to both 
overall turnout estimates as well as estimates on turnout differences between socioeconomic 
groups. 
Overestimation of overall turnout levels 
Throughout the history of surveys on political behavior, scholars have been concerned about 
the overestimation of voter turnout (e.g., Parry and Crossley 1950; Clausen 1968; Traugott and 
Katosh 1979). The pressure to provide a socially acceptable response has often been considered 
the main culprit behind the inflated turnout figures reported by survey respondents. The most 
straightforward way to address this problem has been to use validated information on turnout 
drawn from actual voting lists instead of self-reports (McDonald 2007; Traugott 2007). 
However, according to meta-analysis conducted by Smets and van Ham (2013), only 11 percent 
                                                 
3 Note that the representativeness of the respondents as a survey methodological issue should not be confused with 
parliamentary representation discussed in the introduction. 
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of turnout studies have been able to use such information. Validated information on electoral 
participation is often laborious and expensive, or even impossible to obtain, and it possibly has 
its own errors as well (Berent, Krosnick, and Lupia 2016). Thus, a number of other means for 
overcoming this problem have also been proposed, such as question-and-response wordings or 
honesty pledges (e.g., Abelson, Loftus, and Greenwald 1992; Belli, Moore, and VanHoewyk 
2006; Duff et al. 2007; Hanmer, Banks, and White 2014; McDonald, Scott, and Hanmer 2017; 
Morin-Chassé et al. 2017), or developing statistical models to correct for biases (Katz and Katz 
2010). 
Although less studied than overreporting, potentially an even larger source of inflated turnout 
bias arises from the selection of survey respondents (Berent, Krosnick, and Lupia 2016; Sciarini 
and Goldberg 2017). At least part of the (self-)selection effect in inflated turnout estimates can 
be interpreted in light of the leverage-saliency theory of survey participation (Groves, Singer, 
and Corning 2000). According to this theory, individuals weight issues they consider salient, 
that is to say, issues that are important for them, when they make the decision as to whether or 
not to participate in a survey. Leverage, in turn, is the direction of the effect of a specific salient 
issue, that is, whether it functions as a motivating (positive leverage) or demotivating (negative 
leverage) factor. If the salient issues of positive leverage outweigh those of negative leverage, 
then the decision to respond to a survey is made. Some strong predictors of electoral 
participation such as political interest or a sense of civic duty (Smets and van Ham 2013), are 
arguably also salient issues affecting the decision of whether or not to participate in a political 
survey that have positive leverage.4 This means that the propensity to participate in elections 
correlates with the propensity to participate in surveys, which results in an overestimation of 
the overall turnout rate.  
To address selection bias, efforts have been made to increase survey response rates (Burden 
2000; Keeter et al. 2000; Schmeets 2010). However, the relationship between response rates 
and response bias is far from straightforward, especially when the determinants of survey 
participation are highly correlated with the variables of interest (Groves and Peytcheva 2008), 
as in this case. An increasing response rate can even accentuate the biases (Lin and Schaeffer 
1995; Groves 2006; Selb and Munzert 2013). 
 
                                                 
4 Salient factors with negative leverage are also potentially important, such as a lack of trust in (political and/or 
research-conducting) institutions, which in turn tend to correlate negatively with the propensity to vote (Smets and 




Bias in socioeconomic differences in turnout 
A number of previous studies have demonstrated that individuals in more advantaged 
socioeconomic positions are more likely to overreport voting, which implies that surveys may 
overestimate the socioeconomic gaps in turnout (Sigelman 1982; Belli, Hill and Hurley 1984; 
Silver, Anderson, and Abramson 1986; Traugott, and Beckmann 2001; Bernstein, Chadha, and 
Montjoy 2001; Karp and Brockington 2005; Ansolabehere and Hersh 2012). The explanation 
for this pattern has been that the social pressure to vote is more pronounced among those in 
more advantaged positions, which also leads to a stronger desirability bias among them 
(Bernstein, Chadha, and Montjoy 2001). Ansolabehere and Hersh (2012, 458) have made 
perhaps the boldest conclusion in this respect, ending up questioning the overall validity of 
conventional (resource-based) theories of electoral participation:  
The dramatic effect of misreporting on models of participation demands a 
renewed effort at theory-building. Sociodemographic and political resources do 
not explain all that much about why certain people vote and others do not. These 
variables [--] simply perform the dubious function of identifying survey 
respondents who think of themselves as voters. 
However, this conclusion may have been premature, as previous studies have not been able to 
assess the extent of nonresponse bias with respect to socioeconomic differences in turnout. 
There are grounds to hypothesize that the respondent self-selection effect could bias the 
estimates of socioeconomic differences in turnout in the opposite direction; that is to say, it 
underestimates socioeconomic differentials. Drawing again from the leverage-saliency theory 
of survey participation (Groves, Singer, and Corning 2000), factors that have positive leverage 
in shaping people’s decisions to participate in a survey, such as a high level of political interest 
and a feeling of civic duty, not only correlate with participating in a survey and elections but 
also with an advantaged socioeconomic position (Jackson 1995; Hillygus 2005). This means 
that survey non-response bias may be larger for those in low socioeconomic positions. For 
example, the differences in political interest or in a sense of civic duty can be smaller between 




Data and methods 
Dataset 
The dataset used was the Health and Political Engagement Survey (n=2,001, cooperation rate 
18.9%5), collected between 15 January and 18 February 2016 via telephone interviews by a 
private research company Feelback Group Ltd.  The original survey sample (including non-
respondents) has been linked to information from administrative registers for several common 
sociodemographic background indicators, including education, social class, and income. In 
addition, the survey also contains register-based information on voter turnout in those electoral 
wards that used electronic voting registers, administered by the Ministry of Justice, in the 2015 
parliamentary elections (research permit from Statistic Finland, number TK-53-1532-15).  
Wards using these electronic registers included 24.2% of the individual-level electorate. 
Individuals in the survey sample were matched by Statistics Finland using personal identity 
codes, and the anonymized dataset was provided to the research team. Every citizen of Finland 
has a unique personal identity code, which is used in practically all administration settings, 
including voting registers and other administrative registers. Also our baseline sample, obtained 
directly from the Finnish Population Register Centre, contained these codes for each individual. 
Although the personal identity codes could not be directly accessed by the research team for 
privacy reasons, they allowed officials in Statistics Finland to conduct exact matching in linking 
different data sources. The linkage can be expected to be virtually error free, and therefore, our 
data is of considerably higher quality than what has been used in many previous validation 
studies (for more discussion, see Methodological considerations section at the end of this 
article).  
Telephone numbers were obtained from the national database of Finnish phone numbers, which 
is collaboratively maintained by the Finnish telephone operators. This database includes all the 
phone numbers maintained by the Finnish tele-operators, excluding prepaid plans or the 
numbers that users have declared ex-directory.  
Our sampling frame for the survey was a random sample of 25,000 individuals originally drawn 
from the Finnish population register. For the analysis in this study, we excluded individuals 
who were aged 24 years or younger since their socioeconomic positions are not likely to have 
been well established yet, as well as 2,321 individuals for whom we were unable to identify all 
three indicators regarding socioeconomic position. After making these exclusions, 19,997 
                                                 
5  This is the minimum cooperation rate according to AAPOR (2016) Standard Definitions guide. That is, 
cooperation rate = (respondents)/(respondents +called, refusals + called, no answer + called, number was no longer 
in use). Corresponding numbers were 2001/(2001+4317+3935+325) = 0.1888 
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individuals were included. Register-based information on voting was available for 4,754 of the 
individuals who lived in the electoral wards that employed the electronic voting registers. This 
group constitutes the baseline sample in our analysis, as presented in the topmost box of figure 
1.  
 
Figure 1. Sample description (within brackets: number of individuals with all three 
measures of socioeconomic position and available validated voting data). 
 
 
After forming this baseline sample, we further decomposed it based on their survey answer 
status or the reason of not being interviewed. First, there were 54 individuals who did not speak 
Finnish or Swedish as well as 1,668 individuals whose phone number was not available, 
8 
 
meaning they were not approached for an interview. We subsequently combined 52 individuals 
who were called but whose phone number was no longer in use with the latter group, and it 
therefore consisted of 1,720 observations, as can be seen in figure 1. After these exclusions, 
2,980 individuals were available for analyses. Of them, 2,231 were called and 749 were not 
called. The reason why certain individuals were not called was that their calling quota was filled 
during the fieldwork period. In the interview phase, quotas based on native language, gender, 
age and the region of living were applied to this baseline random sample (for more information 
on calling quotas, see Table A1 in the appendix). 
Those persons who were approached were further divided in three groups: 1) those who did not 
answer (843 individuals), 2) those who refused to participate (921 individuals), and finally, 
survey respondents (467 individuals).  
Variables 
The outcomes presented in this study are two dichotomous variables indicating whether an 
individual voted in the 2015 Finnish parliamentary elections, with the first outcome being based 
on self-reports and the second on administrative registers.6 To enable comparisons between the 
self-reported data and the register-based data and interpretation of the overall results, each of 
the indicators of socioeconomic position have been recoded into three categories. Education 
indicates the highest degree an individual has obtained (basic/secondary/higher). Social class 
was measured using the socioeconomic classification provided by Statistics Finland and 
categorized as follows: manual/intermediate/upper non-manual. The intermediate class 
includes lower non-manual and self-employed individuals. There is a relatively wide consensus 
that such a three-class breakdown can be considered hierarchal in terms of status or prestige 
(e.g., Erikson and Goldthorpe 1992, 45). Income was measured as tertiles based on household 
income after taxes. We primarily used register-based information to define the socioeconomic 
variables. In a few cases (n=37), register-based information on income or social class was 
unavailable and self-reported position was used. 
Control variables were kept at a minimum because we were primarily interested in the 
differences between groups rather than in the effects of other independent factors. However, we 
made an exception with regard to age, which was controlled for as cubic splines with four knots 
(Durrleman and Simon 1989). Thus, structural changes, especially educational expansion, were 
                                                 
6 The formulation of the question in survey was “Sometimes individuals abstain from voting. Did you vote in the 
last parliamentary elections held in April 2015?” Answer categories were 1 “Yes” 2 “No” 3 “Did not have the 
right to vote”. The third category included only one respondent in addition to four spontaneous ”do not know” 
answers satisfying our age limit, who were excluded from the analysis. None of them had register-based 
information on voting available. 
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taken into account. An increasing number of studies suggest that the effect of education on 
various outcomes should be considered in relative rather than absolute terms (for reviews, see 
Persson 2015; Bills 2016). For example, having secondary-level qualifications as a result of 12 
years of schooling would imply a relatively high status for somebody who was born in 1930, 
whereas for somebody born in 1980 this would imply an average status. Likewise, income 
varies strongly by age, especially between working-aged and pensioned populations, but the 
rank order between individuals remains quite similar throughout this transition.  
Modelling strategy and methods 
In the first analysis, we assessed how nonresponse and overreporting contributed to overall 
turnout. In the second analysis, we estimated the nonresponse effect by comparing the 
educational, social class, and income-related turnout estimates provided by the different survey 
answer groups described in figure 1. Third, we assessed the overall misestimation of 
socioeconomic differences in turnout caused by both misreporting and nonresponse. This was 
done by comparing the estimates based on self-reported voting to survey respondents with 
validated voting and the estimates on both respondents and non-respondents. 
Finally, we ran five series of robustness checks and replications, presented in the appendix. We 
(i) compared the estimates of socioeconomic differences in turnout from our baseline sample 
to the voting registers in their entirety, consisting of a quarter of the entire electorate; we (ii) 
compared the distributions of those with validated voting information available to all survey 
respondents and the full baseline sample; we (iii) replicated our (third) main analysis of 
misestimation of overall socioeconomic differences in a multivariate setting; we (iv) evaluated 
the extent to which the results differed depending on whether the socioeconomic indicators 
were based on registers or self-reports; and finally, we (v) replicated the results on the aggregate 
level using two different surveys. 
The first analysis (and the additional analysis presented in table A3 in the appendix) was based 
on cross-tabulation. The other results are presented as predicted probabilities post-estimated 





The first column of table 1 shows that turnout rates are overestimated when relying on self-
reported survey estimates. Our validated turnout from the full sample was 74.3 percent.7 The 
self-reported turnout of the survey participants was 15.4 percentage points higher, which 
reflects both the overreporting and selection of the respondents. However, the selection bias 
was three times the size of the misreporting bias (11.8% points vs. 3.6% points). This shows 
that nonresponse was a far more important source of error in measuring turnout than was social 
desirability or motivated memory failure-related bias. The gap between the reported turnout of 
all respondents and those for whom only validated turnout information was available was also 
only 0.7 percentage points and statistically nonsignificant. 
Another interesting detail from table 1 is that turnout among the full sample (74.3%) was close 
to the number of those who were approached but refused to participate in the interview (72.3%) 
or who did not answer the phone (73.8%). This was probably because those who can be 
approached are, on average, already in some ways in advantaged positions in society, namely 
being native speakers of either Finnish or Swedish rather than belonging to a language minority 
and owning a non-prepaid (cell or landline) phone plan. The group with second largest turnout 
(after the actual respondents) was “not called”, who consisted of those whose sample quota had 
already been filled. This means they had “easy to survey” demographics in terms of their age, 
gender, native language and their region of living. Therefore, the high turnout of this group is 
not surprising either. 
An additional analysis (not shown) indicated that among the 467 individuals for whom both 
self-reported and validated turnout information was available, the voting information of 25 
individuals (5.4%) differed between the two sources. Only four persons underreported their 
voting (all of those had voted in advance), whereas 21overreported it. This indicates that the 
error in self-reported voting is mostly not random, but evident of systematic overestimation. 
Among the 65 validated non-voters, 21 (32%) claimed to have voted. Among validated non-
voters, those with the highest educational qualifications, intermediate social class, or highest 
income tertile were most likely to overreport their voting. However, due to the small sample 
size, our results on socioeconomic differences in overreporting are only tentative and 
statistically insignificant. 
                                                 
7 The difference between the turnout from the full sample and the official turnout rate for citizens residing in 
Finland (70.1%) is mainly due to restricting the age of the study population to those at least 25 years of age. 




Table 1. Size of the overall turnout bias (respondent selection and overreporting) and 
distribution of categories of socioeconomic position by answer status, % 
 
Notes: 1 Self-reported turnout of survey respondents, regardless of the availability of validated voting data. 
2 Self-reported turnout of respondents minus validated turnout of full sample.  
3 Self-reported turnout of respondents minus validated turnout of respondents. 
4 Validated turnout of respondents minus validated turnout of full sample (= overall bias minus misreporting 
bias). 
Standard errors (s.e.) obtained by bootstrapping (2,000 replications). 
 
Table 2 presents the differences in validated turnout between socioeconomic groups stratified 
based on their survey answer status. The gap between individuals with the highest and lowest 
socioeconomic positions was smaller among the respondents than among the overall 
population, regardless of the measure of socioeconomic position. In terms of education, the 
difference was small (27.2 vs. 26.0 points), whereas the differences in social class (23.2 vs 19.3) 
and income (18.0 vs. 8.9 points) were more substantial. We also observed relatively small 
socioeconomic differences among those who were not called. Another group with only minor 
socioeconomic differences was those with a mother tongue other than Finnish or Swedish. 
However, the number of observations in this group was too small to make strong conclusions. 
Large socioeconomic differences in turnout were observed among those who refused to 
participate or whose phone number could not be obtained from the operators’ lists.  
 
The distribution of socioeconomic variables by answer status 
Validated turnout by answer status  
Educational groups  Social classes  Income tertiles  
 











Low Middle High 
Full sample 74.3 0.62 4,754 21.0 44.8 34.2 34.5 48.3 17.2 32.9 33.6 33.4 
Respondents 86.1 1.57 467 22.7 41.5 35.8 30.8 53.3 15.8 33.4 38.1 28.5 
Called, refusal 72.3 1.49 921 18.6 51.6 29.9 39.4 45.7 14.9 29.2 37.7 33.1 
Called, no 
answer 
73.8 1.54 843 17.9 47.8 34.3 34.2 49.5 16.4 28.0 38.6 33.5 
Not called 83.7 1.38 749 34.4 36.3 29.2 32.6 52.1 15.4 45.0 31.2 23.8 
No number 
available 
69.4 1.10 1,720 17.5 44.5 38.0 33.9 46.3 19.8 31.4 29.0 39.7 
Other language 37.0 6.70 54 22.2 35.2 42.6 29.6 46.3 24.1 51.9 31.5 16.7 
Self-reported turnout  
          
All respondents1 89.0 0.72 1,839 




89.7 1.40 467 
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Table 2. Socioeconomic differences in validated turnout by survey answer status, % 
 Education  
 Basic Secondary Higher difference: 
Higher–Basic  
 
  % s.e. % s.e. % s.e. N 
Full sample 59.6 1.7 70.2 1.0 86.8 0.8 27.2 4,754 
Respondents 69.5 5.3 83.2 2.6 95.5 1.5 26.0 467 
Called, refusal 55.7 4.0 69.5 2.0 85.8 2.0 30.1 921 
Called, no answer 59.8 4.6 71.3 2.2 83.1 2.1 23.3 843 
Not called 77.2 2.8 82.4 2.3 92.8 1.7 15.6 749 
No number available 52.3 3.0 61.9 1.7 85.2 1.4 32.9 1,720 
Other language 27.5 12.8 32.8 10.5 45.4 10.0 17.9 54 
 Social class  







  % s.e. % s.e. % s.e. N 
Full sample 63.8 1.2 77.1 0.9 87.0 1.2 23.2 4,754 
Respondents 75.7 3.6 89.2 1.9 94.9 2.5 19.2 467 
Called, refusal 64.6 2.5 74.3 2.1 86.8 2.9 22.2 921 
Called, no answer 65.3 2.8 76.6 2.0 82.8 3.2 17.5 843 
Not called 77.6 2.7 84.7 1.8 93.1 2.4 15.5 749 
No number available 54.3 2.0 73.3 1.5 85.8 1.9 31.5 1,720 
Other language 39.8 12.1 29.6 9.0 47.5 13.7 7.7 54 
 Income  
 Low  Middle High difference: High–
Low  
 
  % s.e. % s.e. % s.e. N 
Full sample 64.6 1.3 74.1 1.1 82.7 0.9 18.1 4,754 
Respondents 80.8 3.4 87.4 2.4 89.7 2.6 8.9 467 
Called, refusal 63.9 3.1 73.9 2.3 77.0 2.3 13.1 921 
Called, no answer 67.0 3.2 71.7 2.4 81.4 2.3 14.4 843 
Not called 75.3 2.5 89.4 2.0 91.0 2.1 15.7 749 
No number available 57.8 2.2 64.7 2.1 81.2 1.5 23.4 1,720 
Other language 31.0 8.5 41.4 11.5 47.1 16.0 16.1 54 
Predicted probabilities based on binary logistic models (each row is based on a different model), 
adjusted using three cubic splines for age. Standard errors (s.e.) obtained using the delta method. 
 
 
For the analysis shown in figure 2, we compared estimates of socioeconomic turnout differences 
on the basis of three strategies. “Respondents” (n=1,832, circle-shaped symbols in figure 2) 
represent the conventional survey estimate of respondents and self-reported turnout. We 
compared that to the respondents using the validated turnout measure (n=467, diamond-shaped 
symbol), and finally, to the estimates obtained from our full baseline sample (n=4,722, square 
symbol). As in table 2, estimates of socioeconomic differences in validated turnout were larger 
than among survey respondents. In addition, when comparing socioeconomic differences based 
on survey respondents and self-reported turnout to those from validated turnout estimates of the 
full sample, the differences are even more pronounced than when using validated turnout 
information obtained from respondents. For example, conventional survey estimates of the 
13 
 
differences between the most and least advantaged groups are 16.2% (=95.1–78.9) for 
education, 13.9% (=95.1–81.2) for social class, and 6.6% (=92.1–85.5) for income. 
Corresponding register-based estimates from the full sample were much larger: 27.2% (=86.8–
59.6) for education, 23.2% (=87.0–63.8) for social class, and 18.1% (=82.7–64.6) for income. 
This means that register-based differences are roughly two-thirds larger for education and social 
class and 170 percent larger for income compared to self-reported survey estimates. 
Although probability differences are interesting as such, the next obvious question is how much 
this underestimation matters. To assess the substantial importance of it, the risk ratios in turnout 
between various socioeconomic groups may be the most interesting measure, since they directly 
capture the over/ underrepresentation of different groups in parliamentary decision making. 
This is especially since turnout gaps have more relevance when the overall turnout is lower, 
when an absolute gap of the same size in turnout between two population groups means a larger 
difference in political voice (see Verba, Schlozman, and Brady 1995) between them.8 When 
using self-reported voting information obtained from the survey respondents, the corresponding 
risk ratios were 1.21 (=95.1/78.9) for education, 1.17 (=95.1/81.2) for social class, and 1.08 
(=92.1/85.5) for income. When using register-based information on the full sample, the risk 
ratio of turnout between the highest and lowest groups was 1.46 (=86.8/59.6) for education, 
                                                 
8 The logic behind our approach is quite similar to that of “representation ratios/scales” used by Leighley and 
Nagler (2013), Rosenstone and Hansen (2003) and Verba, Schlozman, and Brady (1995), although in our case we 
had the possibility to calculate such representativeness in a more straightforward manner.  
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1.36 (=87.0/63.8) for social class, and 1.28 (=82.7/64.6) for income. This means that the register 
based-measure of bias in parliamentary representation is roughly twofold for education and 
social class, and for income more than threefold, compared to what was obtained from the 
survey.9 
Sensitivity/replication analyses 
In this section, we assessed the external validity of our study, namely whether the main results 
are valid beyond this specific survey, using three different analyses. First, we compared the 
register-based information of our base sample to information based on full voting registers 
(24.2% of the entire individual-level electorate). Table A2 shows that the estimates were almost 
exactly the same between datasets, implying that our baseline sample represents Finnish voting 
patterns well.  
Second, we compared the distributions of socioeconomic factors and some other socio-
demographic factors – namely age, marital status, family size, and main type of economic 
activity – between those for whom validated voting was available and our baseline random 
sample, and those for whom information on voting was available (i.e., living in the wards 
covered by registers and eligible to vote). The analysis does not indicate serious concerns that 
those for whom there is background information would be a biased population with respect to 
any of these variables. Comparing the distributions of those for whom register-based voting is 
available to those without such information in the baseline sample (columns 3 and 4 in table 
A3) shows that all categories pertaining to each of the variables are within 2.5 percentage points 
of each other, with the exception of education. 4.4 points larger share of those with secondary 
educational qualifications was observed, and correspondingly 3.4 points smaller share of those 
with basic qualifications. In addition, the overall turnout among all those with validated 
information, 69.7 percent (not applying the age restriction as in the main analysis), was very 
close to the official turnout rate for the 2015 parliamentary elections for those residing in 
Finland, 70.1 percent. 
Third, although not the main focus of this study, the question of how our results apply in a 
multivariate setting is nevertheless interesting. This is because multivariate models are typically 
                                                 
9 When inspecting odds ratios, in turn, the lower overall turnout (while still over 50%) results in a lower odds ratio 
for an equal probability difference between groups than in a high turnout context. When using the same register-
based adjusted probabilities presented in figure 2, on self-reported turnout probabilities obtained from survey 
respondents , the odds ratio of turnout between the highest and lowest groups would be 5.2 (=19.41/3.74) for 
education, 4.5 (=19.41/4.32) for social class, and 2.0 (=11.66/5.90) for income. Register-based probabilities from 
the full sample give corresponding odds ratios of 4.5 (=6.58/1.48) for education, 3.8 (=6.69/1.76) for social class, 
and 2.6 (=4.78/1.82) for income. However, unlike risk ratios, odds ratios give no straightforward interpretation of 
representativeness arising from these differences.  
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used when studying the determinants of turnout with survey data. Figure A4 replicates the 
results shown in figure 2 in a multivariate setting, where socioeconomic factors were adjusted 
for each other as well as other variables with similar categorization as presented in table A3 
(age, marital status, family size, and main type of economic activity). The underestimation of 
socioeconomic turnout differences among survey respondents persists also in the multivariate 
model. In this multivariate model, conventional survey-estimated differences between the 
highest and lowest categories are 12.7% (=93.9–81.2) for education, 6.2% (=91.8–85.6) for 
social class, and 1.5% (=89.4–87.9) for income. Corresponding register-based estimates are 
19.1% (=83.4–64.3) for education, 9.5% (=79.5–70.0) for social class, and 8.4% (=78.4–70.0) 
for income. 
Fourth, we analyzed the extent to which the socioeconomic turnout differences among the 
survey respondents varied in terms of whether their position was measured by relying on self-
reported or register-based information. Two left panels of table A5 show that there was little 
difference between turnout estimates for education and income in this respect. However, the 
difference between manual and upper non-manual classes was somewhat more pronounced 
when using register-based measurements.  
Fifth, in table A5 we also compared our results from the Health and Political Engagement 
(H&E) Survey to two other surveys, namely the 2015 Finnish National Election Study (FNES), 
which was conducted just after the 2015 parliamentary elections (April 24–July 7, 2015) by 
face-to-face interview, and the Finnish subset of round 8 of the European Social Survey (ESS), 
which was collected between September 15, 2016 and March 8, 2017. Table A5 shows that, 
overall, the measures used for the H&E and FNES surveys were in good agreement. There was 
a slightly larger gap in turnout between the income tertiles in the H&E survey and a slightly 
larger gap between social classes in the FNES survey. On the other hand, the ESS yielded larger 
estimates of the turnout differences between socioeconomic groups than did the other two 
surveys. However, the gaps in education and social class with respect to turnout were also 
smaller in the ESS dataset compared to the register-based information that was presented in 
table 2 in the main analysis (as well as figure 2 and appendix A2). In terms of income, the 
differences were of roughly equal size between the ESS and register-based data. This can partly 
be explained by the fact that the ESS dataset did not use a continuous income measure; rather, 
income was measured across ten categories. Dividing these findings into tertiles as precisely as 
the data will allow results in the middle “tertile” comprising 39 percent of the respondents, 
which leads to that the lowest and highest income tertiles are somewhat more polarized groups 






In this study, we have contributed to existing knowledge on the misestimation of voter turnout 
in surveys by using an exceptional dataset, which includes information on both respondents’ 
and non-respondents’ socioeconomic positions and voter turnout. We demonstrated that survey-
based estimates of turnout are inflated due to both overreporting of voting and the fact that 
survey respondents are more likely to vote than non-respondents. Approximately 30 percent of 
the validated non-voters reported that they had voted, which is close to estimates obtained in 
previous studies (Bernstein, Chadha, and Montjoy 2001; Karp and Brockington 2005; Katz and 
Katz 2010; Ansolabehere and Hersh 2012). However, selection of the respondents was far more 
serious a concern, overestimating turnout by 12 percentage points relative to four points 
contributed by misreporting. Also this observation is in line with previous studies (Berent, 
Krosnick, and Lupia 2016; Sciarini and Goldberg 2016, 2017).  
Bias related to respondent selection not only leads to an underestimation of the overall turnout 
level, but also the tendency to underestimate the turnout gaps between socioeconomic groups. 
One possible explanation for this is that the difference in terms of political interest and a sense 
of civic duty may be greater among respondents and non-respondents from disadvantaged 
socioeconomic positions than among those respondents and non-respondents from more 
advantaged socioeconomic positions. Unfortunately, since a register-based indicator of political 
interest or civic duty does not exist, this hypothesis could not be directly tested here. However, 
the observation made in the previous literature (and also tentatively with our data), that a social 
desirability bias in voting is stronger among those in more advantaged positions, indirectly 
speaks to the different levels of social pressure and expectations regarding civic duty.  
Among the different (non-)response groups, the overall turnout was second lowest and 
socioeconomic turnout differences second largest among those that were contacted and refused 
to answer, and lowest turnout and largest socioeconomic differences were found among those 
whose phone number could not be obtained. Thus, important phases of the respondent selection 
process occur both at the moment of contact between the survey interviewer and interviewee 
and before it. The latter problem is related to the coverage error of survey samples (e.g., Groves 
et al. 2009, ch. 3).  
 We observed somewhat larger socioeconomic differences in turnout when using validated 
voting relative to self-reported voting among respondents, despite the fact that non-voters in 
17 
 
more advanced socioeconomic positions were generally more likely to overreport voting. This, 
perhaps counterintuitive, observation can be explained by an “opportunity effect,” namely that 
the level of turnout of those in the most advantaged groups is too high for overreporting to have 
much absolute effect (cf. Deufel and Kedar 2010; Sciarini and Goldberg 2016).  
In addition to systematic error due to social desirability, the self-reported voting information 
potentially includes more random error, which tends to bias regression coefficients towards 
zero (Madger and Hughes 1997). However, only four underreporters of voting observed in our 
data suggest that the extent of the random error is likely to be modest. 
In order to minimize the misestimation of turnout, it would be tempting to specifically target 
groups with the largest socioeconomic differences in voting for more answers. Unfortunately, 
such groups are also arguably the most difficult to include in a survey, as they include persons 
who were contacted but refused to participate and those for whom a phone number was not 
available. The selection bias caused in particular by the non-coverage of the phone number 
information is very difficult to address, at least in telephone surveys. In addition, efforts at 
minimizing overreporting among survey respondents are also of course warranted. We 
recommend using validated turnout information, if available. If not, the approaches developed 
in previous studies to decrease overreporting through, for example, the way questions are 
worded and the inclusion of introductory comments or response alternatives (Duff et al. 2007; 
Hanmer, Banks, and White 2014; Morin-Chassé et al. 2017) can be used.  
Methodological considerations 
This study has its limitations. A relatively small number of respondents with register-based 
information on voting leads to reduced statistical power in some analyses. However, our general 
conclusion that register-based estimates of socioeconomic differences in turnout are larger than 
survey-based estimates is less likely to be affected by this limitation, since self-reported 
information on voting was available all expect five respondents. In addition, such a finding was 
further validated in the sensitivity analysis section by comparing the estimates from different 
surveys with estimates from a full voting register.  
We have used the register-based information of the baseline sample as a rare “gold standard” 
measure (see Biemer 2010) of socioeconomic voting patterns. That is, we assume that it 
contains accurate information that is generalizable to the entire Finnish electorate. In the 
following, we shall address the validity of this assumption though three points: 1) overall 
sample coverage, 2) coverage of the electronic voting registers, and 3) the accuracy of the 
validated information. First, we were able to observe the coverage error arising from missing 
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information on phone numbers or native language, and assessing these sources errors was an 
explicit part of our analysis. However, we could not directly observe whether our baseline 
sample represents the overall Finnish electorate residing in Finland. Although no source of 
information is perfect, Nordic-style population registers, from which the original sample was 
drawn, are usually considered to have exceptionally reliable coverage of the total population 
and used as a benchmark of high-quality censuses (Official Statistics of Finland 2015; Skinner 
2018). Therefore, we can be reasonably confident that the sample coverage is not a major 
problem.  
The second possible limitation arises from the fact that those persons for whom the register-
based information on voting is available did not constitute a random sample of the Finnish 
electorate. Municipalities could choose whether or not to employ these registers and in which 
electoral wards they were used. However, there is no individual-level self-selection measure at 
play here, and consequently, major biases in the relationship between socioeconomic factors 
and voting should not be expected. Our robustness checks further indicated no major biases in 
the background variable distributions of those for whom register-based voting was available 
and those for whom it was not available.  
Third, the errors in the voting registry or its linkage, although they can never be entirely ruled 
out, are unlikely to be of concern. Here, we argue that our voting data is of considerably better 
quality than in many traditional validations, where an exact linkage using personal identity 
codes was not available. As a pragmatic argument, electronic voting registers must work in 
real-life situations, since their primary function is the actual administration of polling places. 
The personal identity codes have existed in their current form in Finland for almost fifty years, 
and they are used for almost all administrative information collection purposes. There is also a 
long tradition of research cooperation and data-sharing among government agencies and with 
Finnish academia. As an example, the correct linkage of the individuals has been around 99.5 
percent in the Finnish Hospital Discharge Register during the most recent decades (Sund 2012).  
Generalizability  
Although directly comparable results with regards to our second research question have 
apparently not previously been published, there are grounds to believe that our findings hold 
also in other countries. First, our estimates of the overall bias in turnout are similar to those 
observed, for example, in Switzerland (Sciarini and Goldberg 2016, 2017) and elsewhere (Selb 
and Munzert 2013). Second, the non-response rates in Finnish surveys are of a similar 
magnitude as in other countries (e.g., Stoop 2012), and the relationship between response rates 
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and response bias is far from straightforward (Lin and Schaeffer 1995; Groves 2006; Groves 
and Peytcheva 2008; Selb and Munzert 2013). Third, the overall turnout rate can be an issue. If 
we assume that the share of overreporters among all non-voters is constant, the importance of 
overreporting relative to respondent selection should be higher in lower turnout contexts. 
However, previous empirical evidence is not in line with such an assumption. Instead, 
overreporting bias tends to be stronger in higher turnout contexts, possibly due to stronger 
desirability norms (Karp and Brockington 2005; Selb and Munzert 2013), whereas selection 
bias is lower in high-turnout contexts (Selb and Munzert 2013). Fourth, as speculated by Karp 
and Brokington (2005), local cultural norms may partly explain differing levels of 
overreporting. At least stereotypically, Finnish society has been seen as placing a high value on 
honesty (Isotalus 2009, 18). However, in our results the share of overreporters relative to all 
non-voters was roughly in line with the numbers obtained in many previous studies from other 
countries (Karp and Brockington 2005; Katz and Katz 2010; Ansolabehere and Hersh 2012).  
Overall, we have no specific reason to believe that our main results cannot be generalized to 
other contexts. Nevertheless, the generalizability should be directly tested if an opportunity for 
it arises in some other national context. 
Conclusion 
In our register-based data, socioeconomic differences in the probability of voting were at least 
two-thirds larger than those obtained when using standard survey techniques. These results 
challenge the claim that the literature on political participation generally overestimates 
socioeconomic turnout biases (Bernstein, Chadha, and Montjoy 2001; Ansolabehere and Hersh 
2012). In contrast, our results imply that socioeconomic inequality in electoral participation – 
and hence, in political voice – is a more pressing social problem than conventionally thought.  
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Table A1. The description of sample quotas. 
 Calling quota All respondents, N=2001 
 % %  
Native language   
Finnish 95 95  
Swedish 5 5  
Gender    
Woman 51 52  
Man 49 48  
Age group    
18–34 26 23  
35–49 23 24  
50–64 26 26  
65 and older 25 27  
Province of living   
Etelä-Karjala 2 3  
Etelä-Pohjanmaa 4 4  
Etelä-Savo 3 3  
Kainuu 2 1  
Kanta-Häme 3 3  
Keski-Pohjanmaa 1 1  
Keski-Suomi 5 6  
Kymenlaakso 3 4  
Lappi 3 4  
Pirkanmaa 9 9  
Pohjanmaa 3 3  
Pohjois-Karjala 3 3  
Pohjois-Pohjanmaa 7 8  
Pohjois-Savo 5 5  
Päijät-Häme 4 4  
Satakunta 4 4  
Uusimaa 30 26  
Varsinais-Suomi 9 9  
Respondents were contacted in order to achieve representativeness of 
the Finnish population according to native language, gender, age, and 
the province of living. In the first phase of the data collection (N=1559) 
was made strictly according to quotas. In the second phase (N=442) age 






Table A2. Difference in register-based estimates of voter turnout by socioeconomic 
position among full sample framework of our survey and full register data from those 




Full voting register 
 
  % s.e. % s.e.  
Education      
Basic  59.6 1.7 58.8 0.1  
Secondary  70.2 1.0 69.8 0.1  
Higher  86.8 0.8 86.0 0.1  
     
 
     
 
Social class     
Manual  63.8 1.2 63.9 0.1  
Intermediate  77.1 0.9 75.5 0.1  
Upper non-manual 87.0 1.2 87.0 0.1  
     
 
     
 
Income tertile      
Low  64.6 1.3 64.6 0.1  
Middle  74.1 1.1 73.6 0.1  
High  82.7 0.9 82.3 0.1  
N 4,722  836,295   
Note. Table reports predicted probabilities from logistic models, adjusted for three cubic 



















 % % % % 
Age     
18–24 7.1 8.0 9.9 11.0 
25–40 23.7 23.7 23.1 24.6 
41–55 22.3 24.0 23.5 23.7 
56–70 30.4 29.2 26.9 25.7 
71+ 16.4 14.4 16.6 15.0 
Total (N) 506 1,495 5,838 19,162 
Martial status    
Unmarried 28.1 29.9 34.3 36.7 
Married 51.8 54.1 47.4 45.9 
Divorced 13.0 11.0 12.0 11.6 
Widow 7.1 5.0 6.3 5.9 
Total (N) 506 1,494 5,830 19,058 
Family size  
1 30.8 30.0 35.5 37.1 
2 40.3 38.0 37.7 36.2 
3 10.1 12.3 10.5 11.4 
4 + individuals 18.8 19.7 16.2 15.2 
Total (N) 506 1,495 5,838 19,162 
Main type of activity   
Employed 52.8 51.7 52.2 51.8 
Unemployed 6.5 7.9 8.4 8.1 
Retired 34.2 32.1 31.0 29.1 
Student/other 6.5 8.5 8.5 10.9 
Total (N) 506 1,494 5,830 19,058 
Education    
Basic  22.7 17.6 25.0 28.4 
Secondary 44.1 44.8 46.0 41.6 
Higher 33.2 37.5 29.0 30.0 
Total (N) 506 1,495 5,838 19,162 
Social class    
Manual 32.3 31.9 35.6 35.1 
Intermediate 52.5 47.4 47.9 46.2 
Upper non-manual 15.2 20.7 16.5 18.7 
Total (N) 499 1,473 5,080 16,373 
Household income (€)  
<15000 25.1 24.9 30.4 31.1 
15000–25000 37.9 36.6 34.5 33.6 
<25000 37.0 38.6 35.2 35.3 
Total (N) 506 1,494 5,830 19,056 
Note: Unlike in the other analyses of this study, age restriction and listwise deletion of 
observations with missing values were not used 
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Figure A4. Voter turnout by education, social class, and income using different measurement 




Table A5. Difference in self-reported estimates of voter turnout by register-based and self-
reported socioeconomic position (SEP) in our Health and Political Engagement (H&E) 
compared to self-reported measures in the Finnish National Election Study (FNES) 2015 






FNES 2015 ESS 
  % s.e. % s.e. % s.e. % s.e. 
Education         
Basic  78.9 2.8 79.9 3.3 82.5 4.7 70.5 3.5 
Secondary  86.2 1.2 86.7 1.2 82.0 1.8 80.4 1.6 
Higher  95.1 0.8 94.8 0.9 92.8 1.4 91.6 1.0 
       
  
       
  




Manual  81.2 1.6 84.4 1.8 78.4 2.5 75.2 2.0 
Intermediate  91.2 0.9 89.3 1.1 87.9 1.7 85.4 1.4 
Upper non-manual 95.1 1.1 93.7 1.2 93.6 1.6 94.6 1.1 
       
  
       
  




Low  85.5 1.6 84.4 1.8 79.3 2.7 73.1 2.2 
Middle  88.8 1.2 87.9 1.5 83.0 2.4 87.6 1.3 
High  92.1 1.1 93.3 1.0 92.8 1.3 90.9 1.3 
N 1,832  1,585  858  1,532  
Note. Table reports predicted probabilities from logistic models, adjusted for three cubic 
splines of age. Standard errors (s.e.) obtained using the delta method. 
 
